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A printer device receives print data described in a 
printer control language, performs language analysis of the 
print data, and converts the print data to an intermediate 
code adaptable to processing within a printer (generation 
of an intermediate code) . For example, an intermediate code 
can be expressed as display lists composed of printable small 
segments including fonts, image, operands for graphic 
operation such as "LINE", "ARC" and so forth. The printer 
device thereafter rasterizes the intermediate code into a 
bit image (rasterization of an intermediate code) and 
conducts printing . 

Here, if one page worth of bit image is to be entirely 
stored, a large storage area would be required and the memory 
efficiency will be reduced. 

Therefore, conventionally, one page worth of bit image 
was divided with a plurality of bands, and an intermediate 
code as generated and rasterized into a bit image in such 
band units. Then, the printer device successively releases 
storage areas with respect to the bit image that has been 
printed, and controls the bit image of the following bands 
to be stored in the released storage areas (print control). 
In this structure, memory efficiency may be improved as it 
is sufficient to maintain storage areas only for a few bands . 



The storage area for such few bands is called a band buffer. 



SUMMARY OF THE INVENTION 

At present, there are various kinds of printer control 
languages and it is anticipated that new printer control 
languages will also be developed in the future. 

Nevertheless, it is much inconvenient and becomes a 
burden for users if one printer is only compatible with one 
printer control language, as users need to purchase a printer 
device for every language. Therefore, realization of a 
printer device compatible with a plurality of languages is 
desired. 

Here, as an intermediate code is generated on the basis 
of a printer control language, an intermediate code greatly 
depends on a printer control language. Therefore, in order 
to constitute a printer device compatible with a plurality 
of printer control languages, the processing of an 
intermediate code is an important issue. 

The first idea is a method of internally providing to 
a printer device an intermediate code generating and 
rasterizing module compatible with each language. 
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But as a printer control language is a top secret of 
company that has developed it, it is not necessarily easy 
to fixedly equip the generating module or the rasterizing 
dule of intermediate codes compatible with each language 
ithin one specific printer device in advance. Moreover, 
even if it is possible to equip them, to priorly equip them 
ithin a printer device increases the cost and the module 
of the languages which are not used will be wasted. Further, 
in this method, the printer will not be compatible with newly 
developed languages. 

The second idea is a method of providing the 
intermediate code generating and rasterizing module 
compatible with each language outside of the printer device, 
in fact, the intermediate code generating and rasterizing 
module is provided as an option board as shown in Fig. 6 
for Post Script. 

However, as the option board is constituted while 
including a print control module, there is a problem in that 
it is difficult to use for general purposes. As the print 
control module is a module to directly access a print engine, 
it greatly depends on the print engine. Thereby, the option 
board including the print control module itself also depends 
on the print engine greatly and a problem arises in that 
it becomes extremely difficult to develop the option board 



compatible with a plurality of print engines. 

The third idea is a method of creating an intermediate 
code which is common to a plurality of languages, or 
translating languages of other companies into language of 
any specific company. With this method, the printer device 
would suffice to the intermediate code generating and 
rasterizing module compatible with a single intermediate 
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Nevertheless, whether a common intermediate codes is 
constructed or languages of other companies are translated, 
it is impossible to realize a printer device compatible with 
a plurality of languages unless each of the languages is 
understood in either case. As mentioned above, the 
information of the printer control language is a top secret 
of developing manufacturer, and it is not easy to understand 
each language. Moreover, even if it is possible to understand 
it, enormous efforts are required for the construction of 
a common intermediate code or the translation of languages. 
Furthermore, there is a problem in that it considerably lacks 
flexibility of compatibility with new languages since the 
construction of a common intermediate code must be conducted 
all over again. 



The 



refore, an object of the present invention is to 



provide a printer device and a printer system flexibly 
compatible with many languages and new languages. 

Moreover, another object of the present invention is 
also to provide a data processing device compatible with 
a plurality of print engines in generating and rasterizing 
intermediate codes and which may be used for various objects . 

A printing method of the present invention is a 
printing method to be used in a printer system combining 
a printer device and a data processing device, comprising 
a determination step for determining the type of language 
of input print data, selecting an intermediate code 
generating means on the basis of the determination result, 
and delivering the print data to the selected intermediate 
code generating means, in the printer device; an 
intermediate code generating step for generating the 
intermediate code corresponding to the print data by 
performing language analysis of the print data, and 
outputting the intermediate code identification 

information, in the intermediate code generating means of 
the printer device or the intermediate code generating means 
of the data processing device; and a print control step for 
selecting the intermediate code rasterizing means on the 
basis of intermediate code identification information input 
from the intermediate code generating means, controlling 



print image information rasterized by the selected 
intermediate code rasterizing means to be stored in a 
prescribed storage area of the printer device, and printing 
on the basis of the stored print image information, in the 
printer device. 



Furthermore, a printing method of the present 
invention may be executed by a computer, for which a computer 
program can be installed or loaded into the computer through 
various media such as a CD-ROM, magnetic disk, semiconductor 
memory and communication network. 

A printer system of the present invention is a printer 
system combining a printer device and at least one data 
processing device, wherein the data processing device 
comprises an intermediate code generating means for 
generating an intermediate code corresponding to the print 
data by performing a language analysis of the print data 
and an intermediate code rasterizing means for rasterizing 
the generated intermediate code into print image 
information, and wherein the printer device comprises a 
printing means for controlling the print image information 
rasterized by the intermediate code rasterizing means to 
be stored in a prescribed storage area of the printer device, 
and prints on the basis of the stored print image 
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information . 



A printer device of the present invention comprises 
a determination means for determining the type of language 
of the input print data, selecting an intermediate code 
generating means on the basis of the determination result 
and delivering the print data to the selected intermediate 
code generating means, and a printing means for controlling 
print image information rasterized by the intermediate code 
rasterizing means to be stored in a prescribed storage area 
of the printer device and conducting printing on the basis 
of the stored print image information. 

A data processing device of the present invention is 
a data processing device to be used in combination with the 
printer device, wherein the data processing device 
comprises an intermediate code generating means for 
generating an intermediate code compatible with the print 
data by performing language analysis of the print data and 
an intermediate code rasterizing means for rasterizing the 
generated intermediate code into print image information, 
and the intermediate code generating means of the data 
processing device is capable of analyzing the print data 
described in a language not solely compatible with the 
printer device. 
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Fig . 1 is a block diagram showing a structure of Example 
1 of Embodiment 1 of the present invention; 

Fig. 2 is a diagram explaining the intermediate code 
storing means of Embodiment 1 of the present invention; 

Fig. 3 is a table showing the corresponding relation 
between an identification number and the intermediate code 
rasterizing means; 

Fig. 4 is a flowchart showing the operation of the print 
control means; 

Fig. 5 is a block diagram showing the structure of 
Example 2 of Embodiment 1 of the present invention; 

Fig. 6 is a block diagram showing the structure of the 
conventional art; and 

Fig. 7 is a block diagram showing a modification of 
Embodiment 1 of the present invention. 
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(Embodiment 1) 

Embodiment 1 of the present invention is now explained 
with reference to Fig - 1 • A printer system 1, which is 
Embodiment 1 of the present invention, comprises a printer 
device 2, and data processing devices 31 to 3N. N means the 
number of data processing devices that the printer system 
1 comprises, and N_l . Each of the data processing devices 
respectively corresponds to one type of printer control 
language, in other words, one type of intermediate code, 
and a printer system compatible with N-types of printer 
control languages will include N-types of the data 
processing devices . 

Here, the printer device 2 and the data processing 
devices 31 to 3N do not necessarily require to be physically 
separated , for example , they may be set up within one printer 
body. Moreover, the data processing devices are also 
realized as a printer card and a printer option board. 

The printer device 2 comprises a print ing means , which 
has a print control means 20, a band buffer 21, and a print 
engine 22 for outputting bit images to a paper. 

Each of the data processing devices 31 to 3N is 
respectively comprise intermediate generating means 301 to 
30N, intermediate storing means 311 to 31N and intermediate 
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code rasterizing means 321 to 32N, 



Each of the means would suffice for the printer device 
2 and the data processing devices 31 to 3N, which may be 
physically realized by a system dedicated to printer control 
or data processing, or an information processing device for 
general purposes. For example, in an information processing 
device of general structure comprising an arithmetic means 
and a storing means, it is possible to generate each means 
as a task on a computer by activating software prescribing 
each operation of the print control means, the intermediate 
code generating means and the intermediate code rasterizing 



means 



(Example 1) 

Hereafter, Example 1 of Embodiment 1 is explained. 
Firstly, the structure and operation of the data processing 
devices are explained with reference to the data processing 
device 31. 

The intermediate code generating means 301 receives 
print data described in printer control language compatible 
with the intermediate code generating means 301, generates 
an intermediate code by analyzing the contents thereof, and 
stores the intermediate code in the intermediate storing 
311. Here, when it is possible for the intermediate 



means 



code rasterizing means 321 to refer to an intermediate code, 
intermediate code may be stored outside of the data 
31 . For example, it may be stored in the 
inter device 2 (not shown). 



an 

processing device 
storing means of the pr 



The intermediate code generating means 30! sends print 
request information to the print control means 20 at the 
time of completion of generating intermediate codes for one 
page worth of print data. The print request information 
includes identification information of the intermediate 
code generated in the data processing device. 

The identification information may be any kind of 

« PArh of the intermediate codes . 
information which is unique to each of tne in 

F or example, it is possible to provide an identification 
number to each intermediate code in advance, and then to 
use such identification number. Furthermore, as each of the 
intermediate code rasterizing means 321 to 32N respectively 

-a a tvpe of intermediate code, the 

corresponds to a type 

identification data of the intermediate code rasterizing 
means 321 to 32 N (for example calling address, may be used 
as an intermediate code identification information. 

The intermediate code storing means 311 stores 
intermediate code in correspondence to band numbers (band 
positions,. For example, as shown Fig. 2, it is structured 



„ith a table 400, in which the band number and the storage 
location (pointer, of the intermediate code corresponded 
.it. each other, and an intermediate code buffer 40! in which 
the intermediate code is actually stored. 

The intermediate code rasterizing means 321 receives 
address information from the print control means 20 and reads 
out one band worth of intermediate codes in a prescribed 
order (for example the order of band numbers), whrle 
referring to the intermediate code storing means 311. And 
one band worth of intermediate codes is rasterized into bit 
images and stored on the basis of the address information. 

in the data processing device, the bit image 
rasterized by each of the intermediate code rasterizing 
means is printed by the control of the print control means 
20 outside of the data processing device. That is. as the 

,„ ice does not include a part depending 
data processing device aoes 

■„,. =n„i„e it is compatible with a plurality of 

on the print engine, xs ^ 

print engines and used for various purposes. 

„ext, the structure and operation of the printer 
device 2 are explained. 

A band buffer 21 is structured by a plurality of band 
unit buffers 21! to 21M, and each of the band unit buffers 



is respectively able to store the bit image of the band unit. 
M is the number of the band unit buffer, and, for example, 
such as M=3 may be considered. 

A print engine 22 is activated by the print control 
means 20 at the stage of completion of the rasterizing 
process of bit images for a prescribed number of plurality 
of bands, and thereafter reads out the bit image in order 
at a certain speed from the band unit buffers 211 to 21M 
within the band buffer 21 and conducts printing. The print 
engine 22 notifies the print control means 20 of completion 
of printing on band unit buffers. 

Here, the structure where the printer device 2 
activates at the stage of completion of the rasterizing 
process of bit images for a prescribed number of plurality 
of bands is for preventing the rasterizing process of the 
bit image to the band buffers to be late for the print speed 
of the print engine 22 (over-run error). Therefore, when 
the processing speed of the rasterizing process of the bit 
image is sufficiently fast, the print engine 22 may cause 
to be activated at the time of completion of the image 
rasterization of the first one band. 

The print control means 20 has functions of activating 
the print engine 22, selecting the intermediate rasterizing 
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ans 321 to 32N and controlling the rasterization of the 
bit image to the band buffer 21. 

The print control means 2 0 receives print request 
information from any of the intermediate code generating 
means 301 to 30N, and extracts the identification 
information of the intermediate code from the print request 
information, and selects one of the intermediate code 

rr . on the basis of the 

rasterizing means 321 to on 

identification information. Fig. 1 describes the situation, 
in which the print request information is received from the 
intermediate code generating means 301 and the intermediate 
code rasterizing means 321 is selected. 

Here, as the identification information, for example, 
the identification number priorly determined every 
intermediate code can be used. In this case, by storing a 
table as shown in Fig. 3, the intermediate code rasterizing 
means can be selected with reference to the table. 

Furthermore, each of the calling addresses of the 
intermediate code rasterizing means 321 to 32N may be used 
as they are. in this case, the print control means 20 can 
select and call one of the intermediate code rasterizing 
means 321 to 32N by making a direct call of the extracted 
calling address. In this method, the table is not required 
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to be stored in advance so that it can be compatible with 
a new intermediate code without changing the structure. 

The print control means 20 calls out the selected 
intermediate code rasterizing means by transmitting a 
leading address as an address information of the available 
band unit, in this result, one band worth of bit images is 
rasterized into the band unit buffer corresponding to the 
leading address. 

The print control means 20 activates the print engine 
22 at the stage of completion of rasterization of the bit 
image into the prescribed number of the band unit buffer. 
As a result, the print engine 22 starts printing. 

The print control means 20 receives a notice of the 
band unit buffer storing the printed bit image from the print 
engine 22, and releases the band unit buffer and makes it 
available . 

Fig. 4 is a flowchart of explaining an example of 
operation of the print control means 20. In this example, 
each calling address of the intermediate code rasterizing 
means 321 to 32N is used as identification information. 

in step S600 , all of the band unit buffers are released 
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« be available as an initialization. In step 601. whether 
there is any available band unit buffer is judged, and in 
case that there is any available band unit buffer, the 
operation proceeds to step S602, otherwise, the operation 
proceeds to step S603. In step S602, one of the intermediate 
coc 



.de rasterizing means 321 to 32N is called out on the basis 
of the identification information with the leading address 
of the available band unit buffer as a parameter. In step 
S603, whether there is a prescribed number of band unit 
1 buffers, in which the rasterized bit images are stored, is 

1 judged, and when there is a prescribed number, the operation 

| proceeds to step S604 , and otherwise, the operation proceeds 

1 to step S605. in step S604, when the print engine 22 is 

k activated, when it is not already activated. In step S605, 

'S whether there are band unit buffers, in which the bit images 

I are printed, is judged, and when there are such band unit 

buffers, the operation proceeds to step S606, and otherwise, 
it proceeds to step S607 . In step S606 , the band unit buff ers 
are released and made available. In step S607, whether one 
page worth of print data is all rasterized is judged, and 
in case that it is not rasterized, the operation proceeds 

^v,^ nnpration is terminated, 
to step S601, and otherwise, the operation i 

As the printer device 2 has the structure of selecting 
the intermediate code rasterizing means and calling them 
out on the basis of the identification information, it has 



if u a ninralitv of intermediate 
a structure compatible with a plurality 

codes. Moreover, as the printer device 2 does not necessarily 
require the intermediate code generating means and 
rasterizing means within the printer device, it is 
compatible with many languages and new languages without 
having to understand other language 
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(Example 2) 

Next, Example 2 of Embodiment 1 is explained. This 
Example 2 is the same as Example 1 with regard to the 
s tructure, in whioh the printer devioe 2 and the data 
processing devices 31 to 3 K are included, but differs rn 
respect that the intermediate code generating means 30! to 
30» output identification information as well as 
information of bandwidth and bandheight, and the print 
control means 20 dynamically restructures the band buffer 

21 - 

The structure and the operation of the data processing 
device is now explained with reference to the data processing 

device 31. 

The intermediate code generating means 301 receives 
print data described in a print control language compatible 
with the intermediate code generating means 301, generates 
an intermediate code by analyzing the contents thereof and 
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+. in the intermediate code 

stores the intermediate code in the. in 

storing means 311. 

a „d at the tlx of completion of generating the 

print revest information is sent to the print control means 
20 Ihe print request information includes the 
identification information of the intermediate code 
generated in the data processing device and the information 
of bandwidth and bandheight . 

The identification information may be determined in 
the same manner as that of Example 1. 

The information of bandwidth and bandheight is the 

information that specifies the width and the height of the 

band unit buffers, and is determined every intermediate code 

( or language) to maKe the band unit buffer the appropriate 

siz e (width and height) to each of the intermediate codes, 

rHvplv stored in each of the intermediate code 
and is respectively storeu 

generating means 300 to 30N. 

As an intermediate code storing means 311 and an 
intermediate code rasterizing means 321 have the same 
structure and operation as those of Example 1, the 
explanation thereof is omitted. 



Next, the structure and the operation of the printer 
device 2 are explained. 

The print control means 20 has (unctions restructuring 
th e hand buffer 21 , activating the print engine 22 , seating 
the intermediate code rasterizing means 32! to 32», and 
controlling the rasterization o £ the.bit image into the hand 
buffer 21. 

Rs the functions of activating the print engine 22, 
selecting the intermediate code rasterizing means 321 to 
32N, and controlling the rasterization of the bit image to 
the band buffer 21 are the same of those of Example 1, the 
explanations thereof are omitted. The function of 
restructuring the band buffer 21 is now explained. 

The print control means 2 0 receives the print request 
information from any of the intermediate code generating 
m eans 301 to 30» and extracts the information of bandwidth 
and bandheight from the print request information. And the 
band buffer 21 is restructured on the basis of the 
information of bandwidth and bandheignt. Here, restructure 
m ea„s to maKe a change of a leading address of the band unit 
buffer in accordance with the size of the band. Concretely, 
considering that the bandwidth and the bandheight are 
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respectively regarded as a and b, restructure ..y be 
performed, by maKing the leading address o £ the first band 
unit buffer the leading address of the band buffer 21, and 
setting the leading address of the band unit buffer after 
th e second fro, the leading address of the band buffer 21 
in aXb intervals. 

As the result of the band buffer 21 is restructured 
by the print control means 2 0, it would be structured from 
a plurality of the band unit buffers 51X to 51K- . «' 1. 
in (storage capacity of the band buffer 21, mod ,.xb). 

Generally, the size (width and height, of the band unit 
buffer is closely connected with the occurrence of an overrun 
error relating to the rasterizing speed of the intermediate 
code. According to the structure of this example, as the 
width and the height of the band unit buffer may be 
appropriately set every intermediate code (or language), 
in other words, every intermediate code rasterizing means, 
the occurrence of an overrun error can be prevented. 



(Other Modifications) 

as modifications of Example 1 and Example 2, the 
structure where the printer device 2 comprises the printer 
device 2 as well as a determination means 23 is conceivable 

( refer to Fig . 7 ) . 
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• =Hnn means 23 determines the type of 
The determination means 

lMgM9 e of the print data input to the printer device 2 
from the outside, selects the intermediate code generating 
m eans compatible with the type of the language on the basxs 
of the. determination result, and delivers the print data 
to the selected intermediate code generating means. 

■c^^ n i-h^ also possible is a 
Moreover, as shown in Fig. 7. the also p 

structure where the printer device 2 comprises the 
intermediate code generating means 241 to 24P, the 
intermediate code storing means 25! to 25P, and the 
intermediate code rasterising means 26! to 26*. In the 
example shown in this Figure, P is regarded as 2. 



Each of "the 



intermediate code generating means and the 



means respectively 



intermediate code rasterizing 

, - .n. tvce of printer control language, in other 
corresponds to one type or pu-"^ 



words 



one type of intermediate code, and P is equivalent 
to thJ number of languages solely compatible with the printer 
device. Each of the intermediate code generating means, the 
intermediate code storing means and the intermediate code 
rasterizing means is generally the same structure and 
operation as those of each means that the data processing 



>P 

device comprises 
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in this case, the intermediate code generating means 
selected by the determination means 23 becomes any o£ the 
intermediate code generating means 24! to 24P that the 
printer device 2 comprises and the intermediate code 
generating means 30! to 30N that each of the data processing 
devices comprises. 
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,r example, for intermediate code of a specific 
printer control language, the intermediate code generating 
means, the intermediate code storing means and the 
intermediate code rasterizing means within the printer 
device 2 enable the handling, and for the intermediate code 
of the other printer control languages, the data processing 
device enables the handling. 

in these modifications, the print data described in 
the specific printer control language may be printed without 
the data processing device. 

Moreover, even if the print data described in the 
language not solely compatible with the printer device is 
input to the determination means, the print data described 
in the language may be also printed by combining the data 
processing device comprising the intermediate code 
generating means and the intermediate code rasterizing 
means compatible with the language with the printer device. 



2 4 



13 

3 ^: 



(Embodiment 2) 

Next. Embodiment 2 of the present invention is 
explained. Embodiment 2 comprises a storage medium in which 

rafflq are stored. This storage medium may be 
printing programs are store 

Hr disks semiconductor memories and other 
CD-ROMs, magnetic disKs, 

st orage mediums, and the case where printing programs are 
attributed through a network is included. Furthermore, the 

distributed as the printer 
case where printing programs are distr 

cards or the printer option boards is included. 

The first printing program is loaded to the 
information processing device through the storage medium 
and controls the operation of the information processing 
device. The information processing device generates one of 
t he print control tasKs by controlling the first printing 
program. The print control tas* selects and calls one of 
a plurality of intermediate code rasterization tasKs on the 
b asis of the identification information of the intermediate , 
code, and controls the print image information rasterized 
by the called intermediate code rasterizing tas* to be stored 
in a prescribed storage area. 



The print control tasfc may restructure the prescribed 
storage area on the basis of the information of bandwidth 

ai 



, nd bandheight output by the intermediate code generating 
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task, the rasterized print image information to be stored 
in the band buffer in band units. 

Namely, the information processing device conducts 
the same process as that of the print control device 20 as 
shown in Figs. 1 or 5, by controlling the first printing 
program. 



The second printing program is loaded to the data 
processing device through the storage medium and controls 
the operation of the data processing device. The data 
processing device generates the intermediate code 
generating task that generates the intermediate code and 
outputs the identification information on the basis of the 
print data, and the intermediate code rasterization task 
which rasterizes the intermediate code to the bit image by 
controlling the second printing program. 



The intermediate code generating task may also be 
structured to output the information of bandwidth and 
bandheight . 

Namely, the data processing device conducts the same 
process as that of the intermediate code generating means 
and the intermediate code rasterizing means in Figs. 1 or 
5 by controlling the second printing program. 



,reover, this invention is not limited to each of the 
embodiments and may be applied to various forms by 
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modification . 

R s the present invention is structured to select and 
call the intermediate code rasterizin, means on the basis 
of the identification information, it is capable of being 
compatible with a plurality of intermediate codes. Further, 
as it is not necessarily required to comprise the 
intermediate code generating means and intermediate code 
rasterizing means within the printer device, this invention 
may be compatible with many languages and new languages 
without having to understand the languages. 

Moreover, as the present invention has a structure 
where the bit image rasterized by the intermediate code 
rasterizin, means is printed by controlling the outside 
print control means, and parts depending on the print engine 
are not included within the data processing device, and a 
data processing device compatible with a plurality of the 
print engines and for general purposes is realized. 

The entire disclosure of Japanese Patent Application 
Ho.HH-208293 filed on July 22, 1999 and Ho. 2000-80470 filed 

on March 22, 2000 including specification, claims, drawings 
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and summary are incorporated herein by reference in its 
entirety. 
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